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(57) ABSTRACT

A compensator spool of a load sensing valve device includes
a pressure chamber, a compensator throttle portion, a pres-
sure introduction chamber, a pressure introduction port, a
maximum load pressure mtroduction chamber, and a selec-
tor valve. A groove 1s formed around the pressure introduc-
tion port, and a groove moves relatively between a passage
communicating with an actuator to reduce an opening area
of the pressure introduction port when the compensator
spool moves.
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1
LOAD SENSING VALVE DEVICE

TECHNICAL FIELD

The present invention relates to a load sensing valve
device.

BACKGROUND ART

JP2009-204086A discloses a load sensing valve device
that maintains a flow dividing ratio according to the opening,
ol each main valve, regardless of load pressure variation 1n
a plurality of actuators. Moreover, as a technology related to
this type, there 1s, for example, a load sensing valve device
200 disclosed 1n FIG. 2.

The load sensing valve device 200 shown in FIG. 2
includes a valve body B that incorporates a main valve V1
and a compensator valve V2. A pump port 1 connected to a
variable displacement pump (not illustrated), a bifurcated
connection passage 2 leading from the pump port 1, and
actuator ports 3 and 4 connected to the actuators, are formed
in the valve body B.

A main spool MS of the main valve V1 i1s provided in the
valve body B 1n a slidable manner. A first annular groove 9
1s formed at the middle of the main spool MS, and a second
annular groove 10 and a third annular groove 11 are formed
on etther side of the first annular groove 9.

Moreover, a spool hole for the main spool MS has a first
annular recessed portion 12 formed at the center of the
connection passage 2, and a second annular recessed portion
13 and a third annular recessed portion 14 formed at
positions on respective outer sides of the connection passage
2.

The main spool MS 1s usually kept 1n a neutral position as
shown 1n FIG. 2 by an eflect of a spring force of a centering
spring 135.

When the main spool MS 1s 1n the neutral position, the
first annular groove 9 directly faces the first annular recessed
portion 12, and the second annular groove 10 and the third
annular groove 11 directly face the actuator ports 3 and 4,
respectively.

When a pilot pressure 1s guided to one of either the first
pilot chamber 16 or the second pilot chamber 17 from a state
in which the main spool MS 1s kept 1n the neutral position,
the main spool MS moves 1n either of the right or left
direction 1 FIG. 2 and 1s switched.

The compensator valve V2 1s constructed to have a
compensator spool CS serve as a main element thereolf, the
compensator spool CS being incorporated into the valve
body B 1n a slidable manner. The compensator spool CS has
an annular first groove 18, second groove 19, and third
groove 20 formed thereon. Moreover, one end of the com-
pensator spool CS faces the pressure chamber 21, and the
other end thereot faces a maximum load pressure 1ntroduc-
tion chamber 22.

A passage 23 1s formed in the compensator spool CS,
which communicates with the pressure chamber 21. An
opening portion 23a of the passage 23 communicates with a
relay port 24 formed in the valve body B. The opeming
portion 23a 1s opened constantly to the relay port 24
regardless ol a moved position of the compensator spool CS.
Moreover, a damper orifice 235 1s formed between the
opening portion 23aq and the passage 23.

Moreover, the relay port 24 communicates constantly
with the first annular recessed portion 12 of the main valve
V1. When the main spool MS switches from the neutral
position shown 1n FIG. 2 to either a left or a right position,
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2

pressured fluid flows from the pump port 1 into the relay port
24, and the pressure of the relay port 24 1s guided to the
pressure chamber 21 via the passage 23.

The compensator spool CS 1s kept at a position 1n which
pressure guided from the relay port 24 to the pressure
chamber 21 i1s balanced with a maximum load pressure
guided towards the maximum load pressure introduction
chamber 22. Furthermore, the opening of the flow passage
flowing from the relay port 24 to the first groove 18, that 1s,
the opening of the compensator throttle portion a, becomes
the smallest when the compensator spool CS 1s at the
position shown 1n FIG. 2, and increases as the compensator

spool CS moves in the right direction.
Moreover, a U-shaped tlow passage 25 1s formed 1n the

valve body B, and one end of the flow passage 25 constantly

communicates with the first groove 18 of the compensator
spool CS.

Therefore, the pressured fluid flowing 1nto the relay port
24 flows mnto the flow passage 25 via the compensator
throttle portion a. The pressured fluid flowing into the flow
passage 25 pushes open either the load check valve 26 or 27.
Furthermore, the pressured fluid 1s guided to either the
second annular recessed portion 13 or the third annular
recessed portion 14, via either the second groove 19 or the
third groove 20.

Moreover, the other end of the tlow passage 25 commu-
nicates with the first pressure itroduction port 28a and the
second pressure introduction port 28b, according to the
moved position of the compensation spool CS. The first
pressure 1ntroduction port 28a opens towards the flow
passage 25 when the compensator spool CS 1s 1n the position
as shown 1n FIG. 2. The compensator spool CS then closes
during a course of moving 1n the right direction i FIG. 2.

The second pressure introduction port 285 1s in a sub-
stantially fully closed state when the compensator spool CS
1s 1n the position as shown i FIG. 2, and when the
compensator spool CS moves in the right direction 1n FIG.
2, the second pressure introduction port 285 communicates
with the tlow passage 25.

However, an orifice 1s formed in the second pressure
introduction port 286 as shown in FIG. 2, to reduce the
opening of the second pressure introduction port 285 than
the opening of the first pressure introduction port 28a.

The first pressure introduction port 28a and the second
pressure itroduction port 285 communicate with a pressure
introduction chamber 29 formed in the compensator spool
CS.

The pressure mtroduction chamber 29 faces one end of a
selector valve 30. The other end of the selector valve 30
faces a pressure relay chamber 31 that communicates with
the maximum load pressure introduction chamber 22.

Therefore, a pressure of the pressure introduction cham-
ber 29, that 1s to say, a load pressure of an actuator connected
to the main valve V1, and a maximum load pressure guided
to the maximum load pressure introduction chamber 22, act
on the selector valve 30.

When the load pressure of the actuator exceeds the
pressure of the maximum load pressure mtroduction cham-
ber 22 at this time, 1n other words, when the load pressure
of the actuator becomes higher than the load pressure of the
other actuators, the selector valve 30 opens by the eflect of
the load pressure of the actuator, and the load pressure of the
actuator 1s guided to the maximum load pressure ntroduc-
tion chamber 22.

When the load pressure of the actuator 1s lower than the
pressure of the maximum load pressure introduction cham-
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ber 22, the selector valve 30 1s kept 1n a closed valve state
by the eflect of the pressure of the maximum load pressure
introduction chamber 22.

As such, a maximum load pressure 1s selected among the
load pressures of the actuators connected to the plurality of
main valves, and 1s introduced to the maximum load pres-
sure introduction chamber 22 of each of the main valves and
1s guided to a tilt angle control section (not illustrated).

SUMMARY OF INVENTION

In the above device, 1 order to increase responsiveness of
regulators at an 1nitial stage of load variation in actuators and
slightly drop the responsiveness after elapse of the initial
stage, a second pressure introduction port 1s formed parallel
to a first pressure introduction port, and an orifice 1s formed
in the second pressure introduction port. Formation of the
orifice as such generates a diflerence in opening areas of the
pressure introduction ports.

However, 1n the above device, since the orifice has to be
formed 1nside the second pressure introduction port, this
thus makes 1t diflicult to accurately maintain the opening
diameter of the orifice, and serves as a cause for an increase
In processing costs.

The present mmvention provides a load sensing valve
device that improves responsiveness 1n tilt angle control of
a variable displacement pump at an initial stage of the load
variation and drops this responsiveness after elapse of the
initial stage, as well as reducing processing costs and
facilitating 1ts processing.

According to one aspect of the present invention, a load
sensing valve device includes a plurality of valve bodies
associated with a plurality of actuators, the plurality of valve
bodies imncluding an actuator port configured to guide work-
ing fluid to the plurality of actuators, a plurality of main
spools each incorporated 1n a slidable manner into respective
ones of the plurality of valve bodies, and a plurality of
compensator spools each incorporated in parallel with
respect to an axial direction of the plurality of main spools.
The compensator spool includes a pressure chamber con-
figured such that working fluid from a variable displacement
pump 1s guided to the pressure chamber 1n accordance with
a switching of the main spool, a compensator throttle portion
configured to communicate the pressure chamber with the
actuator port, opening of the compensator throttle portion
varying in accordance with a moved position, a pressure
introduction chamber disposed downstream of the pressure
chamber, load pressure of the actuator being configured to be
guided to the pressure introduction chamber, a pressure
introduction port configured to communicate the pressure
introduction chamber with the actuator port, a maximum
load pressure mtroduction chamber configured such that a
maximum load pressure 1s guided among load pressures of
the plurality of actuators, and a selector valve facing the
pressure introduction chamber at one end and facing the
maximum load pressure introduction chamber at the other
end, the selector valve being configured to be selecting a
higher pressure among a pressure of the pressure introduc-

tion chamber and a pressure of the maximum load pressure
introduction chamber. A groove 1s formed around the pres-
sure introduction port, and the groove moves relatively
between a passage commumnicating with the actuator to
reduce an opening area of the pressure introduction port
when the compensator spool moves.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross sectional view of a load sensing valve
device according to an embodiment of the present invention;
and
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FIG. 2 1s a cross sectional view of a load sensing valve
according to a related art of the present invention.

DESCRIPTION OF EMBODIMENTS

The following describes a load sensing valve device 100
according to an embodiment of the present invention, with
reference to FIG. 1. For any configurations similar to those
of the load sensing valve device 200 shown in FIG. 2,
identical reference signs are designated thereto.

The load sensing valve device 100 1s used, for example,
in construction machines, particularly in power shovels. The
load sensing valve device 100 includes a plurality of actua-
tors, and 1s a device 1n which a main valve 1s connected to
cach of the actuators.

As shown 1n FIG. 1, the load sensing valve device 100
includes a valve body B that incorporates a main valve V1
and a compensator valve V2. The valve body B configured
as mcluding the main valve V1 and the compensator valve
V2 as one set as such 1s provided for each of the plurality of
actuators (not illustrated). Moreover, these valve bodies B
are usually formed 1nto a manifold.

A pump port 1 connected to a variable displacement pump
(not illustrated), a bifurcated connection passage 2 leading
from the pump port 1, and actuator ports 3 and 4 connected
to the actuators are formed 1n the valve body B.

The load sensing valve device 100 includes relief valves
5 and 6 to return the working tluid of the actuator ports 3 and
4 back to return passages 7 and 8, when the load pressure on
the actuator ports 3 and 4 become equal to or higher than a
set pressure.

A main spool MS of the main valve V1 1s provided 1n the
valve body B 1n a slidable manner. A first annular groove 9
1s formed at the middle of the main spool MS, and a second
annular groove 10 and a third annular groove 11 are formed
on either side of the first annular groove 9.

Moreover, a spool hole for the main spool MS has a first
annular recessed portion 12 formed at a position centered
between the connection passage 2, and a second annular
recessed portion 13 and a third annular recessed portion 14
formed at positions on respective outer sides of the connec-
tion passage 2.

The main spool MS 1s usually kept 1n a neutral position as
shown 1n FIG. 1 by the eflect of a spring force of a centering
spring 15.

When the main spool MS 1s 1n the neutral position, the
first annular groove 9 directly faces the first annular recessed
portion 12, and the second annular groove 10 and third
annular groove 11 directly face the actuator ports 3 and 4,
respectively.

When a pilot pressure 1s guided to one of either the first
pilot chamber 16 or the second pilot chamber 17 from a state
in which the main spool MS 1s maintained 1n the neutral
position, the main spool MS moves 1n either of the right or
left direction 1n FIG. 1 and 1s switched.

For example, when the main spool MS moves in the right
direction 1n FIG. 1 and 1s switched, the first annular recessed
portion 12 communicates with the connection passage 2 via
the first annular groove 9, and the second annular recessed
portion 13 communicates with the actuator port 3 via the
second annular groove 10. Moreover, the actuator port 4
communicates with the return passage 8 via the third annular
groove 11.

On the other hand, when the main spool MS moves in the
left direction 1n FIG. 1 and i1s switched, the first annular
recessed portion 12 communicates with the connection
passage 2 via the first annular groove 9, and the third annular
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recessed portion 14 communicates with the actuator port 4
via the third annular groove 11. Moreover, the actuator port
3 commumnicates with the return passage 7 via the second
annular groove 10.

When the connection passage 2 communicates with the
first annular recessed portion 12 via the first annular groove
9, this communicating portion constitutes a variable con-
stricted part of the main valve V1. Therelore, the opeming of
the variable constricted part 1s proportional to a moved
amount ol the main spool MS. Heremnafter, the variable
constricted part of the main valve V1 1s called a main
constricted portion.

The compensator valve V2 1s constructed to have a
compensator spool CS serve as a main element thereot, the
compensator spool CS being incorporated into the valve
body B 1n a slidable manner. The compensator spool CS has
an annular first groove 18, second groove 19, and third
groove 20 formed thereon.

The second groove 19 and the third groove 20 constantly
communicate with the second annular recessed portion 13
and the third annular recessed portion 14, respectively, of the
main valve V1.

Moreover, one end of the compensator spool CS faces the
pressure chamber 21, and the other end thereof faces a
maximum load pressure introduction chamber 22.

A passage 23 1s formed in the compensator spool CS,
which communicates with the pressure chamber 21. An
opening portion 23a of the passage 23 communicates with a
relay port 24 formed in the valve body B. The opening
portion 23a 1s opened constantly to the relay port 24
regardless ol a moved position of the compensator spool CS.
Moreover, a damper orifice 235 1s formed between the
opening portion 23aq and the passage 23.

Moreover, the relay port 24 communicates constantly
with the first annular recessed portion 12 of the main valve
V1. When the main spool MS switches from the neutral
position shown i FIG. 1 to either a left or right position,
pressured fluid flows in from the pump port 1 to the relay
port 24, and the pressure of the relay port 24 1s guided to the
pressure chamber 21 via the passage 23.

The compensator spool CS 1s maintained at a position in
which pressure guided from the relay port 24 to the pressure
chamber 21 1s balanced with a maximum load pressure
guided towards the maximum load pressure introduction
chamber 22. Furthermore, the opening of the tlow passage
flowing from the relay port 24 to the first groove 18, that 1s,
the opening of the compensator throttle portion a, becomes
the smallest when the compensator spool CS 1s at the
position shown in FIG. 1, and increases as the compensator
spool CS moves in the right direction.

Moreover, a U-shaped flow passage 25 1s formed 1n the
valve body B, and one end of the tlow passage 23 constantly
communicates with the first groove 18 of the compensator
spool CS.

Therelore, the pressured fluid flowing 1nto the relay port
24 flows mnto the flow passage 25 via the compensator
throttle portion a. The pressured fluid flowing into the flow
passage 25 pushes open either of the load check valve 26 or
277. Furthermore, the pressured fluid 1s guided to either of the
second annular recessed portion 13 or the third annular
recessed portion 14, via either of the second groove 19 or the
third groove 20.

Moreover, the other end of the flow passage 25 commu-
nicates with a pressure mtroduction port 32 1n accordance
with the moved position of the compensator spool CS. The
pressure introduction port 32, 1n which a large opening 324
and a small opening 326 are integrally provided, when the
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compensator spool CS 1s at a position shown 1n FIG. 1, the
large opening 32a 1s 1n a fully open state with respect to the
flow passage 25. When the compensator spool CS moves 1n
the right direction in FIG. 1, then the large opening 32a
closes and the small opening 325 opens, with respect to the
flow passage 25.

The small opening 325 can be formed just by processing,
a groove on an outer circumierential surface of the com-
pensator spool CS, which thus can facilitate the process, and
holds down processing costs.

The pressure introduction port 32 communicates with a
pressure introduction chamber 29 formed 1n the compensa-
tor spool CS.

One end of a selector valve 30 faces the pressure intro-
duction chamber 29. Moreover, the other end of the selector
valve 30 faces a pressure relay chamber 31 that communi-
cates with the maximum load pressure introduction chamber
22.

Therefore, the pressure of the pressure introduction cham-
ber 29, that 1s to say, a load pressure of the actuator
connected to the main valve V1 and a maximum load
pressure guided to the maximum load pressure introduction
chamber 22, act on the selector valve 30.

When the load pressure of the actuator exceeds the
pressure of the maximum load pressure introduction cham-
ber 22 at this time, in other words, when the load pressure
of the actuator 1s higher than the load pressure of the other
actuators, the selector valve 30 opens due to the eflect of the
load pressure of the actuator, and the load pressure of the
actuator 1s guided to the maximum load pressure ntroduc-
tion chamber 22.

When the load pressure of the actuator 1s lower than the
pressure of the maximum load pressure 1introduction cham-
ber 22, the selector valve 30 1s maintained 1n a closed valve
state by the eflect of the pressure of the maximum load
pressure itroduction chamber 22.

As such, a maximum load pressure 1s selected among the
load pressures of the actuators connected to the plurality of
main valves, and 1s introduced to the maximum load pres-
sure mtroduction chamber 22 of each of the main valves and
1s guided to a tilt angle control section (not illustrated).

Next describes the effect of the present embodiment.

For example, when the main spool MS 1s switched from
the neutral position shown 1n FIG. 1 to the nght direction,
the actuator port 3 commumicates with the second annular
recessed portion 13 of the main valve V1 via the second
annular groove 10 of the main spool MS.

Moreover, the actuator port 4 communicates with the
return passage 8 via the third annular groove 11 of the main
spool MS.

At this time, the first annular recessed portion 12 com-
municates with the connection passage 2 via the first annular
groove 9 of the main spool MS; thus, the pressure fluid
flowing into the pump port 1 flows into the relay port 24. The
pressure of the pressure fluid flowing into the relay port 24
becomes lower than pump discharging pressure by the
amount of pressure loss 1n accordance with the opening of
the main constricted portion.

As such, the pressure of the pressure tluid flowing into the
relay port 24 1s guided to the pressure chamber 21 via the
opening portion 23aq and the damper orifice 235.

By the pressure on the relay port 24 side being guided to
the pressure chamber 21, the pressure of the pressure cham-
ber 21 eflects one end of the compensator spool CS, and the
maximum load pressure guided to the maximum load pres-
sure introduction chamber 22 effects the other end of the
compensator spool CS.
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The opening of the compensator throttle portion a 1s
determined based on the position of the compensator spool
CS. The position of the compensator spool CS i1s further
determined by a pressure balance between the pressure of
the relay port 24 side guided toward the pressure chamber 21
and a maximum load pressure guided to the maximum load
pressure introduction chamber 22.

Moreover, the pressured working fluid guided to the flow
passage 23 pushes open the load check valve 26, 1s guided
to the second annular recessed portion 13 of the main valve
V1, and 1s supplied to the actuator port 3 via the second
annular groove 10 of the main spool MS.

Therefore, the pressure within the flow passage 25
becomes the load pressure of the actuator that 1s connected
to the main valve V1.

The return fluid of the actuator 1s returned from the
actuator port 4 to the return passage 8, through the third
annular groove 11 of the main spool MS.

On the other hand, the pressure of the tlow passage 25,
that 1s to say, the load pressure of the actuator, 1s guided from
the pressure introduction port 32 to the pressure introduction
chamber 29. Therefore, when the maximum load pressure
guided to the maximum load pressure mtroduction chamber
22 1s higher upon comparison between the pressure of the
pressure introduction chamber 29 and the maximum load
pressure guided to the maximum load pressure introduction
chamber 22, the selector valve 30 maintains a closed valve
state, and the compensator spool CS maintains its current
position, that 1s to say, the aforementioned balanced posi-
tion.

Moreover, when the load pressure of the actuator con-
nected to the main valve V1 increases in a state 1n which the
main valve V1 1s maintained in a predetermined switched
position, the pressure of the pressure chamber 21 increases
together with that increase.

At this time, the compensator spool CS moves 1n the right
direction 1 FIG. 1 by a pressure eflect of the increased
pressure chamber 21 and a pressure eflect of the maximum
load pressure guided to the maximum load pressure 1ntro-
duction chamber 22, and the opening of the compensator
throttle portion a increases.

When the opening of the compensator throttle portion a
increases, the pressure loss in the front and rear of the
compensator throttle portion a decreases. Hence, the difler-
ential pressure 1n the front and rear of the main constricted
portion 1s kept constant. When the front and rear differential
pressure of the main constricted portion 1s kept constant, the
amount of flow that passes through the main constricted
portion will not change even 1f the load pressure of the
actuator increases. In other words, the flow dividing ratio
according to the opening of the plurality of main valves will
be kept constant regardless of the load pressure of the
actuator connected to each of the main valves.

Moreover, when the load pressure of the actuator con-
nected to the main valve V1 decreases 1n a state 1n which the
main valve V1 1s maintained at the predetermined switching
position, the pressure of the pressure chamber 21 decreases
In response.

At this time, the compensator spool CS moves 1n a left
direction 1 FIG. 1 due to a decreased pressure effect of the
pressure chamber 21 and a pressure eflect of the maximum
load pressure guided to the maximum load pressure 1ntro-
duction chamber 22, and the opening of the compensator
throttle portion a decreases.

When the opeming of the compensator throttle portion a
decreases, the pressure loss in the front and rear of the
compensator throttle portion a increases. Hence, the difler-
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ential pressure in the front and rear of the main constricted
portion 1s kept constant. When the front and rear differential
pressures ol the main constricted portion 1s kept constant,
the amount of flow passing through the main constricted
portion will not change, and the flow dividing ratio in
accordance with the opening of the plurality of main valves
1s kept constant as described above, regardless of the load
pressure of the actuator connected to the main valves V1.

The maximum load pressure guided to the maximum load
pressure introduction chamber 22 1s guided to the tilt angle
control section, and the variable displacement pump 1is
controlled by the tilt angle control section to a tilt angle 1n
accordance with the maximum load pressure.

Moreover, 1n the pressure introduction port 32 of the
present embodiment, the opening with respect to the flow
passage 25 changes 1n accordance with a moved position of
the compensator spool CS.

When the compensator spool CS is 1n the state of FIG. 1,
the compensator spool CS 1s 1 full stroke towards the
pressure chamber 21, Thus, the load pressure of the actuator
connected to the main valve V1 1s lower than the load
pressure of the other actuators.

When the load pressure of the actuator increases from this
state and the pressure of the pressure chamber 21 exceeds
the maximum load pressure guided to the maximum load
pressure introduction chamber 22, the compensator spool
CS moves 1n response 1n the right direction of FIG. 1.

As such, mn an mitial stage of the movement of the
compensator spool CS, the large opening 32a of the pressure
introduction port 32 1s opened to its maximum. Therefore, 1n
the 1nitial stage where the maximum load pressure 1s
reversed, the tilt angle control section responses rapidly.

Furthermore, when the compensator spool CS moves by
a predetermined amount, the opening of the large opening
32a of the pressure introduction port 32 decreases with
respect to the tlow passage 25. This causes the opening of
the pressure introduction port 32 to become an opening of
the small opeming 325, from the opening of the large opening
32a. That 1s to say, the area of the opening decreases when
the compensator spool CS moving towards the maximum
load pressure introduction chamber, which thus decreases
the gain of the tilt angle control by the tilt angle control
section, and hence allows for stable control by the reduction
of the gain.

As described above, according to the present embodi-
ment, the small opening 326 can be formed just by process-
ing a groove on the outer circumierential surface of the
compensator spool CS. Therefore, there 1s no need to form
the second pressure introduction port in the compensator
spool CS and to process the ornfice for maintaining the
diameter of the opening accurate. Accordingly, the process-
ing of the compensator spool CS i1s facilitated, and thus
reduces the processing costs.

The embodiments of the present invention described
above are merely 1llustration of some application examples
of the present imnvention and not of the nature to limit the
technical scope of the present invention to the specific
constructions of the above embodiments.

For example, in the above embodiment, a groove 1s
formed around the pressure introduction port 32, and the size
of the substantial opening with respect to the tlow passage
235 of the pressure mtroduction port 32 becomes small when
the groove moves relatively with the flow passage 25.
However, a plurality of small holes may be formed instead
of the groove, and the opening of the pressure introduction
port 32 may be reduced 1n accordance with the total opening
of these small holes.
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The present application claims a priority based on Japa-
nese Patent Application No. 2014-227154 filed with the

Japan Patent Oflice on Nov. 7, 2014, all the contents of
which are hereby incorporated by reference.

The 1nvention claimed 1s:

1. A load sensing valve device comprising;:

a plurality of valve bodies associated with a plurality of
actuators, the plurality of valve bodies including an
actuator port configured to gmde working fluid to the
plurality of actuators;

a plurality of main spools each incorporated 1n a slidable
manner nto respective ones of the plurality of valve
bodies; and

a plurality of compensator spools each incorporated in
parallel with respect to an axial direction of the plu-
rality of main spools, the compensator spool compris-
ng,

a pressure chamber configured such that working tluid
from a variable displacement pump 1s guided to the
pressure chamber in accordance with a switching of
the main spool,

a compensator throttle portion configured to commu-
nicate the pressure chamber with the actuator port,
opening of the compensator throttle portion varying
in accordance with a moved position,

a pressure troduction chamber disposed downstream
of the pressure chamber, load pressure of the actuator
being configured to be guided to the pressure 1ntro-
duction chamber,

a pressure mtroduction port configured to communicate
the pressure introduction chamber with the actuator
port:

a maximum load pressure introduction chamber con-
figured such that a maximum load pressure 1s guided
among load pressures of the plurality of actuators,
and
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a selector valve facing the pressure mtroduction cham-
ber at one end and facing the maximum load pressure
introduction chamber at the other end, the selector
valve being configured to be selecting a higher
pressure among a pressure ol the pressure mtroduc-
tion chamber and a pressure of the maximum load
pressure introduction chamber,

wherein the pressure introduction port comprises a large
opening and a small opening, the large opening com-
prising a first groove on an outer circumierential sur-
face of the compensator spool and the small opening
comprising a second groove on the outer circumieren-
tial surface of the compensator spool,

wherein the small opening 1s located adjacent to the large
opening 1n an axial direction of the compensator spool
such that the small opening communicates with the
large opening, and

wherein the large opening and the small opening are
positioned on the outer circumierence of the compen-
sator spool such that when the compensator spool 1s 1n
a first axial position, the large opening 1s spaced apart
from a passage communicating with the actuator port in
the axial direction while the small opening is located
radially inward of the passage communicating with the
actuator port.

2. The load sensing valve device of claim 1, wherein a
depth of the large opening in a radial direction of the
compensator spool 1s greater than a depth of the small
opening 1n the radial direction of the compensator spool.

3. The load sensing valve device of claim 1, wherein the
small opening has a smaller opening area than an opening,
area of the large opening.
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